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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Introduction: Chronic venous insufficiency of the lower
extremities remains one of the most significant problems of
modern vascular surgery and angiology because of its high
prevalence, progressive course, and association with edema,
trophic skin changes, and impaired quality of life. In patients
with CEAP C3-C5 disease, the outcome of surgical treatment
depends not only on elimination of pathological venous reflux,
but also on the degree of surgical trauma and the risk of local
postoperative complications.

Aim: To evaluate the effect of a modified dissection technique
for incompetent perforating veins with preservation of the
accompanying artery on the incidence of local postoperative
complications in patients with CEAP C3-CS5 chronic venous
insufficiency of the lower extremities.

Materials and methods: A single-center prospective non-
randomized comparative clinical study was conducted at the
Department of Cardiovascular Surgery of the Medical Hospital
of Semey State Medical University in 2018-2021. The study
included 62 patients aged 22 to 48 years with clinically significant
chronic venous insufficiency of the lower extremities CEAP C3—
C5 who required surgical treatment. The main group consisted of
32 patients who underwent modified dissection of incompetent
perforating veins with preservation of the accompanying artery,
whereas the comparison group included 30 patients operated
on using the conventional technique. Preoperative assessment
included clinical examination, duplex ultrasound scanning,
CEAP classification, and VCSS scoring. The primary endpoint
was the overall incidence of local postoperative complications;
the secondary endpoint was the change in VCSS over follow-up.
Statistical analysis was performed using Fisher’s exact test and
the Mann—Whitney U test; p<0.05 was considered statistically
significant.

Results: The groups were comparable at baseline in age,
CEAP clinical class distribution, and initial VCSS values. In the
comparison group, local postoperative complications occurred
substantially more often than in the main group. Subcutaneous
hematomas were observed in 26.7% versus 6.3% of patients
(p=0.040), postoperative limb edema in 40.0% versus 3.1%
(p<0.001), ecchymosis in 10.0% versus 0, and skin necrosis
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in 6.7% versus 0, respectively. The overall incidence of at
least one local postoperative complication was 53.3% in the
conventional surgery group and 9.4% in the modified surgery
group (p=0.00024). Absolute risk reduction was 43.9%, relative
risk was 0.18, relative risk reduction was 82.4%, and the
number needed to treat was 2.3. VCSS dynamics also favored
the modified technique: at 6 months the score was 5 [4;6] versus
6 [5;8] (p=0.028), and at 12 months it was 4 [3;5] versus 6 [5;7]
(p=0.011) in the main and comparison groups, respectively.

Conclusions: The modified dissection of incompetent
perforating veins with preservation of the accompanying artery
was associated with a significant reduction in the incidence
of local postoperative complications in patients with chronic
venous insufficiency of the lower extremities CEAP C3-C5
compared with the conventional technique. The method is
associated with a more favorable early postoperative course and
better subsequent clinical improvement according to VCSS,
which supports its use as a tissue-sparing and pathogenetically
justified surgical approach.

Key words. Chronic venous insufficiency, CEAP, perforating
veins, postoperative complications, venous surgery, VCSS,
lower extremities.

Introduction.

Chronic venous diseases of the lower extremities remain one
of the most common causes of reduced quality of life among
patients of working age and a significant clinical challenge in
modern angiology and vascular surgery. The high prevalence
of venous pathology, its long-term progressive course, the
tendency for symptoms to become chronic, and the development
of trophic disorders determine its substantial medical and social
significance [1-3]. In clinical practice, the greatest significance
lies not only in the presence of varicose veins but also in the
degree of venous outflow decompensation, reflected in the
severity of edema, skin changes, and impaired tissue repair.
According to the modern CEAP classification, it is precisely
classes C3—C6 that characterize clinically significant forms of
chronic venous insufficiency, in which the disease goes beyond
a primarily cosmetic problem and is accompanied by persistent
functional and trophic disorders [2,4].
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Patients with CEAP clinical classes C3—CS5 are of particular
interest. At this stage of the disease, chronic venous
hypertension is already accompanied by interstitial edema,
hyperpigmentation, induration of the skin and subcutaneous
tissue, lipodermatosclerosis, and, in some patients, healed
venous ulcers. These changes reflect not only the severity of
local venous damage but also the presence of microcirculatory
disorders, impaired tissue perfusion, and inflammatory
remodeling in the area of chronic venous insufficiency [5,6].
Therefore, in this patient population, the outcome of surgical
treatment is determined not only by the complete elimination
of pathological venous reflux but also by how carefully the
procedure is performed and to what extent local postoperative
complications can be prevented.

Despite the widespread adoption of endovenous techniques,
surgical treatment remains an important component of the
management of patients with chronic venous insufficiency,
particularly in cases of combined involvement of superficial and
perforating veins, severe clinical manifestations of the disease,
and the presence of trophic changes [2,3]. Current clinical
guidelines emphasize the importance of duplex ultrasound
scanning in verifying pathological reflux, determining the
anatomical pattern of the lesion, and selecting a treatment
strategy [2]. However, even with proper preoperative planning,
the immediate outcomes of the procedure depend not only on
the elimination of hemodynamically significant venous shunting
but also on the degree of surgical trauma, the extent of tissue
dissection, and the preservation of local microcirculation in the
surgical site [2,7,8].

Local postoperative complications following surgical
treatment of chronic venous insufficiency retain independent
clinical significance, as they largely determine the course of the
early postoperative period, the need for additional dressings,
the timeline for local recovery, and the patient’s subjective
assessment of the treatment outcome. The most common local
complications include subcutaneous hematomas, ecchymoses,
postoperative edema, inflammatory changes in the wound
area, impaired healing, and necrotic skin changes [7,8]. Their
development is particularly undesirable in patients with CEAP
clinical classes C4-C5, in whom the tissues are initially
subjected to chronic venous hypertension, edema, inflammatory
remodeling, and trophic changes [5,6,9].

The insufficiency of perforating veins plays a significant role
in the pathogenesis of chronic venous insufficiency and the
progression of local disorders. Horizontal pathological reflux
maintains the redistribution of venous pressure between the
deep and superficial systems, contributes to the persistence
of venous hypertension in the distal segments of the limb,
and exacerbates trophic disorders [2,9]. At the same time, the
question of the appropriate site for interventions on incompetent
perforating veins remains a subject of debate. Current reviews
and guidelines point to the heterogeneity of the evidence base
regarding the indications, techniques, and expected clinical
effects of perforator reflux correction, especially in patients with
more severe forms of chronic venous disease [10-16].

One important but under-studied aspect remains the impact
of the dissection technique itself on the profile of local
postoperative complications in the treatment of incompetent
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perforating veins. Traditional dissection does not always fully
minimize damage to surrounding soft tissues and vascular
structures. Excessive dissection of the vascular-tissue complex,
additional disruption of local arterial blood supply, and tissue
trauma can contribute to the development of subcutaneous
hemorrhages, increased postoperative edema, ischemic skin
changes, and a delay in reparative processes. In patients with
pre-existing trophic changes, this issue takes on particular
clinical significance [9,10].

Consequently, the search for less invasive surgical approaches
aimed at reducing local surgical trauma while maintaining
adequate control of pathological venous shunting is clinically
justified. One such approach may be a modified dissection
of the incompetent perforating vein with preservation of the
accompanying artery. It is hypothesized that more careful
dissection of the pathologically altered venous segment
and preservation of the arterial component in the area of
intervention may help reduce the severity of local postoperative
complications and improve the course of the early postoperative
period.

Thus, in patients with chronic venous insufficiency of the
lower extremities classified as CEAP C3—CS5, the effectiveness
of surgical treatment is determined not only by the complete
elimination of pathological venous reflux, but also by the
severity of surgical trauma in the area of intervention. In this
regard, it is of interest to evaluate surgical techniques that
allow for reduced tissue damage and a lower incidence of local
postoperative complications.

Purpose of the study. To evaluate the impact of a modified
dissection technique for incompetent perforating veins, with
preservation of the accompanying artery, on the incidence of
local postoperative complications in the surgical treatment of
chronic venous insufficiency of the lower extremities (CEAP
C3-C5).

Materials and Methods.

This study was conducted at the Department of Cardiovascular
Surgery of the Medical Hospital of Semey State Medical
University from 2018 to 2021. The study was designed as
a single-center, prospective, non-randomized, comparative
clinical study aimed at evaluating the effect of the dissection
technique for incompetent perforating veins on the incidence
of local postoperative complications in patients with chronic
venous insufficiency of the lower extremities classified as
CEAP C3-Cs.

The study included 62 patients with clinically significant
chronic venous insufficiency of the lower extremities who
required surgical treatment. The patients’ ages ranged from
22 to 48 years. Depending on the type of surgical technique
used, all patients were divided into two groups. The main
group consisted of 32 patients who underwent surgery using a
modified technique for dissecting incompetent perforating veins
while preserving the accompanying artery. The comparison
group included 30 patients who underwent surgery using the
traditional technique.

The inclusion criteria were: the presence of chronic venous
insufficiency of the lower extremities classified as CEAP C3, C4,
or CS5; confirmed by clinical examination and duplex ultrasound



scanning, insufficiency of superficial and/or perforating veins
with the formation of pathological vertical and/or horizontal
veno-venous reflux; the presence of indications for surgical
treatment; the patient’s informed consent to surgical intervention
and the use of de-identified clinical data for scientific purposes.

Exclusion criteria included chronic venous disease classified
as CEAP C1-C2, acute thrombophlebitis of superficial veins,
significant comorbidities that limited the ability to perform the
procedure to the planned extent, as well as cases in which the
local condition of the limb or the patient’s general condition did
not allow for a standard staged surgical approach.

The preoperative evaluation included a review of the patient’s
complaints and medical history, a clinical examination, an
assessment of the local venous status of the lower extremities,
and a duplex ultrasound scan of the venous system. During
instrumental diagnostics, the presence and extent of varicose
transformation of the subcutaneous veins, the condition of the
saphenofemoral and saphenopopliteal junctions, the severity of
vertical and horizontal reflux, the localization of incompetent
perforating veins, and their hemodynamic significance were
assessed. For an additional quantitative characterization of
the clinical severity of the disease, the VCSS scale was used,
which was applied both during the initial assessment and during
follow-up.

In the main group, surgical treatment was performed using a
developed method for dissecting incompetent perforating veins.
The essence of the technique lay in the selective isolation of
the pathologically altered venous segment with the utmost care
for the surrounding tissues and the mandatory identification and
preservation of the accompanying artery. This approach was
aimed at reducing intraoperative trauma, limiting damage to the
local microcirculatory bed, and preserving tissue perfusion in
the area of intervention. From a clinical standpoint, this was
considered one of the mechanisms for preventing postoperative
edema, subcutaneous hemorrhages, impaired healing, and
ischemic skin changes.

In the control group, surgical treatment was performed using
the conventional method. The extent of the procedure was
determined by the nature of the venous pathology and included
standard steps of phlebosurgical correction: ligation and
transection of hemodynamically incompetent venous segments,
removal of varicose segments of the subcutaneous veins, and
dissection of incompetent perforating veins using the standard
technique. In contrast to the modified approach, the traditional
technique did not involve the targeted preservation of the
accompanying artery, which was potentially associated with
greater soft tissue trauma and a more pronounced impairment
of local tissue perfusion.

Postoperative management of patients in both groups included
a standard set of therapeutic and preventive measures: clinical
observation, monitoring of the postoperative wound, dressings,
elastic compression of the lower extremities, early mobilization,
and symptomatic drug therapy as indicated. In the immediate
postoperative period, the nature and frequency of local
complications were recorded. The main complications analyzed
included subcutaneous hematomas, ecchymoses, postoperative
limb edema, skin necrosis in the surgical site, as well as other
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local disturbances in wound healing, if they were observed in
the early postoperative period.

The primary endpoint of the study was the overall incidence of
local postoperative complications. Additionally, the composition
of complications by type and their distribution across the
comparison groups were analyzed. The secondary endpoint was
the change in clinical disease severity as measured by the VCSS
scale during the postoperative period.

Statistical analysis of the results was performed using SPSS
Statistics 20.0. The two-tailed exact Fisher’s exact test was used
to compare frequency measures between groups. Quantitative
and ordinal measures, including VCSS scores, were analyzed
using nonparametric methods, specifically the Mann—Whitney
U test. Differences were considered statistically significant at p
< 0.05. To assess the clinical significance of differences in the
primary endpoint, we additionally calculated the absolute risk
reduction, relative risk reduction, relative risk, and the number
needed to treat (NNT) to prevent one adverse outcome using the
modified technique.

The study was conducted in accordance with the principles of
the Declaration of Helsinki. All patients signed informed consent
forms to participate in the study and to allow the processing of
their clinical data. The study protocol was approved by the local
bioethics committee of the Semey State Medical University.

Research findings.

General Characteristics of the Observations:

The study included 62 patients with chronic venous
insufficiency of the lower extremities classified as CEAP C3-
C5, who underwent surgical treatment at a specialized vascular
hospital. The main group consisted of 32 patients who underwent
surgery using a modified technique for dissecting incompetent
perforating veins while preserving the accompanying artery.
The comparison group consisted of 30 patients who underwent
traditional surgical procedures.

The mean age of patients in the main group was 37.6 £
3.1 years, and in the comparison group, 38.4 + 3.3 years; no
statistically significant differences in age were found between
the groups (p > 0.05). The groups were also comparable in
terms of the distribution of patients by CEAP clinical classes
and by baseline disease severity as assessed on the VCSS scale.
This allowed us to consider the baseline characteristics of the
patients as homogeneous and to interpret subsequent differences
primarily as a result of differences in surgical technique rather
than baseline heterogeneity of the sample.

The data presented confirm that the groups being compared
are comparable in terms of key baseline parameters, which is
essential for a proper assessment of treatment outcomes.

Pattern of Local Postoperative Complications:

An analysis of the early postoperative period revealed that
local complications following surgical treatment of chronic
venous insufficiency of the lower extremities remain clinically
significant and are primarily manifested as subcutaneous
hematomas, ecchymoses, postoperative edema, and, in some
cases, skin necrosis at the surgical site. At the same time, the
frequency and nature of complications depended significantly
on the dissection technique used for incompetent perforating
veins.



In the comparison group, where the traditional technique was
used, early local complications were observed significantly
more frequently. Subcutaneous hematomas were recorded in 8
of 30 patients (26.7%), ecchymoses in 3 (10.0%), postoperative
limb edema in 12 (40.0%), and skin necrosis in 2 (6.7%).
In the main group, where a modified technique preserving
the accompanying artery was used, complications occurred
significantly less frequently: subcutaneous hematomas were
detected in 2 of 32 patients (6.3%), postoperative edema in 1
(3.1%), while ecchymoses and skin necrosis were not recorded
in this group.

A comparative analysis of specific types of complications
revealed statistically significant differences between the groups
regarding subcutaneous hematomas and postoperative limb
edema. The incidence of subcutaneous hematomas in the main

(a)

group was significantly lower than in the comparison group
(6.3% vs. 26.7%; p = 0.040). The most pronounced differences
were observed in the incidence of postoperative swelling: 3.1%
versus 40.0%, respectively; p<0.001. For ecchymoses and skin
necrosis, the differences in this sample were not statistically
significant; however, the trend of the differences also favored
the modified technique.

It should be noted that some patients experienced more than
one local complication; consequently, the total number of
complications exceeded the number of patients who experienced
a complicated postoperative course.

The most common complication in the conventional treatment
group was postoperative limb edema. This has fundamental
clinical significance, since in patients with CEAP C3-C5
chronic venous insufficiency, edema reflects not only a reaction

(b)
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Figure 1. Intraoperative steps of a modified dissection of an incompetent perforating vein with preservation of the accompanying artery.
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Table 1. General Characteristics of the Study.

6 months

12 manths

Indicator Description

Type of study A single-center, prospective, non-randomized comparative study

Duration 2018-2021

Clinical facilities Department of Cardiovascular Surgery, Semey State Medical University Hospital
Total number of patients 62

Age 2248 years

Main group 32 patients, modified dissection of incompetent perforating veins

Comparison group

30 patients, conventional surgical technique

Inclusion criteria

CEAP C3—CS5 chronic venous insufficiency of the lower extremities

Exclusion criteria

CEAP C1-C2, acute thrombophlebitis, inability to perform the procedure in full

Primary endpoint

Incidence of local postoperative complications

Secondary endpoint

VCSS dynamics

Statistical analysis methods

Exact Fisher’s test, Mann—Whitney test, calculation of ARR, RRR, RR, NNT, SPSS 20.0

Table 2. Baseline clinical and instrumental characteristics of patients.

Measure Main group (n=32) Control group (n=30) p
Mean age, years 37,6 £3,1 38,4+33 >0,05
CEAP C3, n (%) 14 (43,8%) 13 (43,3%) >0,05
CEAP C4, n (%) 12 (37,5%) 11 (36,7%) >0,05
CEAP C5, n (%) 6 (18,7%) 6 (20,0%) >0,05
Baseline VCSS, Me [Q1; Q3] 9[8;11] 10 [8;11] 0,41
Presence of incompetent perforating veins, n (%) 32 (100%) 30 (100%) —
Table 3. Breakdown of local postoperative complications.

Type of complication Main group, n=32 Comparison group, n=30 p
Subcutaneous hematoma 2 (6,3%) 8 (26,7%) 0,040
Ecchymoses 0 3 (10,0%) 0,107
Postoperative limb edema 1(3,1%) 12 (40,0%) <0,001
Skin necrosis 0 2 (6,7%) 0,230
Table 4. Overall incidence of local postoperative complications.

Indicator Main group, n=32 Comparison group, n=30 P
Patients with >1 local complication 3 (9,4%) 16 (53,3%) 0,00024
Patients without local complications 29 (90,6%) 14 (46,7%) —
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Table 5. Changes in clinical assessment according to the VCSS scale.

Follow-up period Main group (n=32)

Before surgery 91[8;11]
1 month after surgery 7 [6;8]
6 months after surgery 5 [4;6]
12 months after surgery 4 [3;5]

to surgical trauma but also pre-existing disturbances in venous
and tissue homeostasis. Against this background, additional
surgical trauma can exacerbate local inflammation, impair
microcirculation, and slow down reparative processes. Therefore,
the marked reduction in the incidence of postoperative edema in
the main group should be regarded not only as a statistically
significant but also as a clinically significant result.

Equally telling is the reduction in the incidence of subcutaneous
hematomas. Their formation was associated with additional
local pain, tissue tension, an increase in the volume of dressings,
and subjective discomfort during the postoperative period. The
significantly lower incidence of hematomas in the main group
indirectly indicates a more gentle technique for dissecting the
vascular-tissue complex and a lower degree of intraoperative
trauma.

Overall incidence of local postoperative complications:

A comprehensive evaluation showed that the overall incidence
of local postoperative complications was significantly higher
with the traditional surgical technique than with the modified
dissection of incompetent perforating veins with preservation of
the accompanying artery. In the comparison group, complications
were recorded in 16 of 30 patients (53.3%), whereas in the main
group, they were recorded in 3 of 32 (9.4%). The differences
between the groups were statistically significant (Fisher’s exact
test, p = 0.00024).

The results indicate a significant preventive effect of the
modified surgical technique. The absolute reduction in the risk
of developing local postoperative complications was 43.9%, the
relative risk was 0.18, and the relative risk reduction was 82.4%.
The NNT was 2.3, meaning that the practical application of the
modified technique in approximately three patients prevents one
case of a local postoperative complication.

From a clinical standpoint, these differences appear to be
fundamental. While complications were observed in more than
half of the patients with the traditional surgical approach, they
occurred in fewer than one in ten patients when the modified
technique was used. These findings support the clinical
relevance of the modified technique and suggest that the
observed differences are likely related to the lower degree of
surgical trauma.

It is particularly important that the preventive effect extended
not only to a reduction in the number of relatively mild local
complications, but also to an overall improvement in the
procedure’s safety profile. There were no cases of skin necrosis
or ecchymosis in the main group, and hematomas and edema
were rare.

Characteristics of the early postoperative period:

A qualitative analysis of the early postoperative period showed
that the course of recovery was more favorable in patients in
the main group. The absence of significant local edema, rare
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Comparison group (n=30) P

10 [8;11] 0,41
7 [6;8] 0,57
6[5;8] 0,028
6[5;7] 0,011

hematoma formation, and the absence of necrotic changes
created better conditions for postoperative wound healing
and allowed for more uneventful patient management in the
immediate postoperative period. In contrast, in the traditional
surgery group, complicated local postoperative course was
observed significantly more often, requiring closer clinical
monitoring and additional dressings, and was accompanied by
more pronounced subjective discomfort.

Although the original clinical data did not provide detailed
information on the duration of hospitalization or the time
required for full functional recovery, the body of clinical
evidence suggests that the reduction in the incidence of
local complications objectively contributed to a smoother
postoperative course. This is particularly important in the
context of surgical treatment for CEAP C3—C5 chronic venous
insufficiency, where even arelatively small additional trauma can
have clinically significant consequences against a background
of pre-existing venous outflow disorders, interstitial edema, and
microcirculatory impairment.

Thus, the more favorable course of the early postoperative
period in the main group was characterized not only by a lower
incidence of complications but also by milder local changes,
with no cases of skin necrosis and no marked ecchymoses,
which indirectly suggests that the procedure was less traumatic.

Changes in clinical disease severity according to the VCSS
scale:

Further analysis of the results was conducted using the VCSS
scale, which allows for the assessment of the clinical course
of the disease following surgical treatment. Prior to surgery,
no statistically significant differences between the groups
were observed for this parameter, which further confirmed
their baseline comparability. One month after treatment, an
improvement in clinical status was observed in both groups;
however, no significant intergroup differences were identified
at this time point.

At later follow-up time points, the differences became more
pronounced. Six months after the intervention, positive trends
persisted in both groups; however, they were less pronounced
in the conventional treatment group. The differences between
the groups reached statistical significance (p = 0.028). Twelve
months later, positive clinical trends persisted in the main group,
whereas in the comparison group, the rate of improvement
was less pronounced; the differences between the groups also
remained statistically significant (p = 0.011).

As can be seen from the data presented, the groups were
comparable in terms of the clinical severity of venous
insufficiency prior to surgical treatment. One month after the
procedure, a reduction in the severity of clinical symptoms was
observed in both groups; however, no significant difference
between the groups was noted for this parameter. Six months



later, the median VCSS score in the main group was 5 [4;6]
points, whereas in the comparison group it was 6 [5;8] points.
Twelve months later, the differences persisted and became even
more pronounced: 4 [3;5] versus 6 [5;7] points, respectively.

These findings are of secondary but significant importance,
as they indicate that the reduction in the incidence of local
postoperative complications is not an isolated effect but is
associated with more favorable clinical outcomes during the
subsequent follow-up period.

Thus, the present study demonstrated that when using traditional
surgical techniques, local postoperative complications occur
quite frequently in patients with chronic venous insufficiency
of the lower extremities (CEAP C3—C5), whereas the use of
modified dissection of the incompetent perforating vein with
preservation of the accompanying artery is associated with a
marked reduction in these complications. The most significant
differences concerned postoperative edema and subcutaneous
hematomas. The overall complication rate decreased from
53.3% to 9.4%, which was accompanied by a more favorable
course of the early postoperative period and better clinical
outcomes on the VCSS scale during the subsequent follow-up
period.

Discussion.

The results obtained indicate that local postoperative
complications following surgical treatment of chronic venous
insufficiency of the lower extremities in patients with CEAP
clinical classes C3—C5 remain clinically significant and are
largely determined by the nature of the surgical technique used.
In this study, the overall incidence of local complications in
the group receiving traditional surgical treatment was 53.3%,
whereas it was 9.4% when using a modified technique for
dissection of incompetent perforating veins with preservation of
the accompanying artery. The most pronounced differences were
observed in terms of postoperative edema and subcutaneous
hematomas. The absence of ecchymoses and skin necrosis in
the main group further indicates a more favorable safety profile
of the proposed technique.

The observed differences appear clinically consistent when
considering current understanding of the pathogenesis of
chronic venous insufficiency. Patients with CEAP classes C3—
C5 already exhibit signs of venous outflow decompensation
at baseline, including chronic interstitial edema, venous
hypertension, microcirculatory  disorders, inflammatory
remodeling of the vascular wall, and secondary trophic changes
in the skin and subcutaneous tissue [4-6,9,10]. Against this
background, any additional surgical tissue trauma is tolerated
worse than in patients with less severe forms of chronic venous
disease. Consequently, even moderate intraoperative trauma in
the surgical site may be accompanied by increased local edema,
more pronounced tissue hemorrhage, impaired local blood
supply, and a delay in reparative processes [5,7,9].

One of the most significant findings of this study is the marked
reduction in the incidence of postoperative limb edema. In the
conventional treatment group, this complication was observed
in 40.0% of patients, whereas in the group treated with the
modified technique, it occurred in only 3.1%. This difference is
of fundamental importance, since for patients with CEAP C3—
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C5, edema is not merely a transient reaction to the procedure,
but a reflection of an already impaired venous-tissue balance.
Increased edema in the postoperative period can lead to
additional tissue tension, impaired microcirculation, prolonged
pain, and delayed healing of the postoperative wound [5-
7,9]. Therefore, the marked reduction in the incidence of this
complication in the main group should be considered one of the
key clinical effects of the proposed approach.

Equally important is the reduction in the incidence of
subcutaneous hematomas—from 26.7% in the control group
to 6.3% in the main group. Although hematomas are often
considered relatively “minor” local complications, in actual
clinical practice they have a significant impact on the course of
the early postoperative period. Their presence is accompanied
by increased local pain, a greater need for dressings, prolonged
local recovery, and a poorer subjective assessment of treatment
outcomes by the patient [7,8,17]. In this regard, the reduction in
the incidence of hematomas when using the modified technique
confirms its lower invasiveness and the gentler nature of
dissection in the perforator complex area.

The pathophysiological differences identified appear to be
related to the fact that the developed technique involves the
selective isolation of the incompetent perforating vein and
preservation of the accompanying artery. This approach reduces
gross skeletonization of the vascular-tissue complex, limits
additional damage to surrounding tissues, and likely contributes
to better preservation of local tissue perfusion. Against a
background of chronic venous hypertension, inflammatory
changes in the vascular wall, endothelial dysfunction, and
oxidative stress, even a slight additional deterioration in tissue
blood supply can exacerbate existing microcirculatory and
trophic disorders [9,10]. From this perspective, preserving
the arterial component in the dissection zone has not only
anatomical but also clinically justified significance, especially
in patients with more severe forms of chronic venous pathology.

The data obtained also underscore the independent importance
of the choice of surgical technique in procedures involving
incompetent perforating veins. In recent years, interest in
this issue has intensified again; however, current reviews and
guidelines indicate that the evidence base regarding optimal
treatment strategies for perforating vein insufficiency remains
limited and inconsistent [11-16]. The most compelling
indications for correcting perforator reflux are discussed in
patients with trophic changes and ulcer-associated disease
progression, whereas a number of unresolved issues remain
in some patients with symptomatic forms [12-16]. Against
this background, the results of the present study do not claim
to definitively determine the indications for interventions
on perforating veins in general; however, they convincingly
demonstrate that, once a decision for surgical correction has
been made, the surgical technique itself is of independent
importance for the prevention of postoperative complications.

A comparison of the obtained results with data from the
current literature on complications of invasive treatments
for venous disease also confirms their clinical plausibility.
According to reviews and guidelines, the most common early
adverse events following surgical and endovenous interventions
include hematomas, ecchymoses, local inflammatory changes,



skin lesions, hyperpigmentation, pain syndrome, and impaired
healing [7,8,17]. Although a significant portion of the current
literature is devoted to minimally invasive endovenous
technologies, the general principle remains the same: the less
intraoperative trauma there is and the more carefully the surgeon
handles the tissues in the intervention area, the more favorable
the early postoperative period is [2,3,7,8]. It is precisely in this
context that the absence of ecchymoses and skin necrosis in the
main group, as well as a significant reduction in the incidence of
hematomas and edema, appear to be a natural consequence of a
gentler technique.

The combination of a lower incidence of local complications
with more favorable clinical outcomes on the VCSS scale lends
this study particular added value. Although the VCSS was
considered a secondary endpoint in this study, the direction of
the changes themselves appears to be significant. The absence
of marked intergroup differences in the early postoperative
period and their more pronounced manifestation later on
indirectly suggest that the benefits of a less traumatic surgical
approach are realized not only at the level of the local wound
healing process but also at the level of overall clinical recovery
[4,18]. In other words, reducing surgical trauma and preventing
early local complications likely also influence the patient’s
subsequent functional adaptation.

The practical significance of this study lies in the fact that the
proposed technique may be particularly useful for patients with
CEAP clinical classes C3—CS5, that is, those at increased risk of
postoperative complications. It is precisely in such patients that
surgical treatment must address two objectives simultaneously:
to eliminate pathological venous shunting while minimizing
additional damage to tissues already altered due to chronic
venous hypertension, edema, and trophic disorders [5,6,9].
The results obtained allow us to consider modified dissection
of an incompetent perforating vein with preservation of the
accompanying artery as a valid method for improving the safety
of surgical treatment for chronic venous insufficiency of the
lower extremities.

However, the study results should be interpreted with
consideration of several limitations. The study was conducted
at a single center and involved a relatively small sample size,
which limits the generalizability of the findings to other clinical
populations. Furthermore, the study was non-randomized,
making it impossible to completely rule out the influence of
unmeasured confounding factors. It should also be noted that
the present study focused primarily on local complications in
the early postoperative period and changes in clinical severity
as measured by the VCSS scale; indicators such as length of
hospital stay, time to full functional recovery, and the frequency
of late recurrences require separate further study [12-16].

Despite these limitations, the identified pattern appears to be
internally consistent and clinically significant. A substantial
reduction in the overall incidence of local postoperative
complications, a decrease in the incidence of postoperative
edema and subcutaneous hematomas, as well as the absence
of severe local complications in the main group, allow us to
consider the reduction of surgical trauma in the area of the
incompetent perforating vein as one of the viable approaches
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to improving the safety of surgical treatment in patients with
chronic venous insufficiency of the lower extremities (CEAP
C3-Cs).

Thus, the results of this study suggest that modified dissection
of the incompetent perforating vein with preservation of the
accompanying artery contributes to a more favorable course
of the early postoperative period and can be considered
a pathogenetically sound method for preventing local
postoperative complications in the surgical treatment of chronic
venous insufficiency of the lower extremities [9,10].

Conclusion.

Modified dissection of incompetent perforating veins with
preservation of the accompanying artery in the surgical treatment
of CEAP C3-C5 chronic venous insufficiency of the lower
extremities was associated with a significant reduction in the
incidence of local postoperative complications compared with
the traditional technique (from 53.3% to 9.4%; p = 0.00024)
and ensures a more favorable course of the early postoperative
period with better subsequent clinical outcomes on the VCSS
scale.
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